(775) 329-4955

Nichols Consulting Engineers, Chtd.
1885 S. Arlington Ave., Suite 111
Reno, Nevada 89509

Small Watershed Peak Flow Worksheet

Placer County Flood Control and Water Conservation District

Date

7/29/2011

Engineer

Jack Norberg

Project

Homewood Mountain Resort - Winter Calculations

Infiltration Factor

Watershed|Existing Conditions WS-5
Area (acres) 54 | Elevation (ft) | 7408 BRI, £eNo0 100
‘ D (years)
Manning's n ontributin Side Slope Response Time
Leppt {1 Siape L1y valug grea (acresg) (ft/it) : (fninutes)
Overland Flow 500 0.19 04 = 1404
Collector 1 Gal B ] | ol 54 15 8
Collector 2 Ll : : S
Collector 3
Total Response Time (minutes) 15.85
Unit Peak Flow (cfs/acre) 1.90
Infiltration Rate (in/hr) 0.26
Infiltration Factor (cfs/acre) 0.31
Percent Impervious 90
Watershed Peak Flow (cfs): Area x Unit Peak Flow-(1-Percent Impervious) x Area x 10.13

1. Manning's n Values taken from Placer County, Storm Water Management Manual (SWMM), Table 5-5.
Woods with some Underbrush - Low = 0.4

2. Percent Impervious taken from Placer County, Storm Water Management Manual (SWMM), Table 5-4
"Snow Covered Areas" Elevation 6,500 feet East = 90%

3. Infiltration Rates taken from Placer County, Storm Water Management Manual (SWMM), Table 5-3, for
Hydrologic Soil Groups with Good Woodland- Coniferous Cover (A =0.53,B=0.26, C=0.15,D =0.11) and
Streets and Roads (A = 0.07, B = 0.06).




(775) 329-4955

Nichols Consulting Engineers, Chtd.
1885 S. Arlington Ave., Suite 111
Reno, Nevada 89509

Small Watershed Peak Flow Worksheet

Placer County Flood Control and Water Conservation District

Date

7/29/2011

Engineer

Jack Norberg

Project

Homewood Mountain Resort - Winter Calculations

Watershed|Existing Conditions WS-6
Area (acres) 22 | Elevation (ft) | 7565 Reluin Eeriod 100
; i (years)
ing' ibutin Side Slope Response Time
e e e T e
Overland Flow 100 0.30 0.4 : : 4.66
Collector 1 010 0,07 0.1 22 18] 2.32
Collector 2 als : | [
Collector 3
Total Response Time (minutes) 6.98
Unit Peak Flow (cfs/acre) 2.60]
Infiltration Rate (in/hr)] 0.26
Infiltration Factor (cfs/acre) 0.31
Percent Impervious 90
Watershed Peak Flow (cfs): Area x Unit Peak Flow-(1-Percent Impervious) x Area x 5.73
Infiltration Factor ;

1. Manning's n Values taken from Placer County, Storm Water Management Manual (SWMM), Table 5-5.
Woods with some Underbrush - Low = 0.4

2. Percent Impervious taken from Placer County, Storm Water Management Manual (SWMM), Table 5-4
"Snow Covered Areas" Elevation 6,500 feet East = 90%

3. Infiltration Rates taken from Placer County, Storm Water Management Manual (SWMM), Table 5-3, for
Hydrologic Soil Groups with Good Woodland- Coniferous Cover (A = 0.53, B = 0.26, C = 0.15, D = 0.11) and
Streets and Roads (A = 0.07, B = 0.08).




(775) 329-4955

Nichols Consulting Engineers, Chtd.
1885 S. Arlington Ave., Suite 111
Reno, Nevada 89509

Small Watershed Peak Flow Worksheet

Placer County Flood Control and Water Conservation District

Date

7/29/2011

Engineer

Jack Norberg

Infiltration Factor

Project|Homewood Mountain Resort - Winter Calculations
Watershed|Existing Conditions WS-7
Area (acres) _145.7 Elevation (ft) | 7465 Hetggal:r’se)riod 100
Manning's n ontributin Side Slope Response Time
Length (t) Slope (fut) |7 202 /?rea (acref) (f) : (fninutes)
Overland Flow 500 0.18 0.4 i _ 14.26
Collector 1 4308 0.27| 0] ] db 15 524
Collector 2 2l fib : '
Collector 3 R
Total Response Time (minutes) 19.50
Unit Peak Flow (cfs/acre) 1.70
Infiltration Rate (in/hr) 0.28
Infiltration Factor (cfs/acre) 0.33
Percent Impervious 90
Watershed Peak Flow (cfs): Area x Unit Peak Flow-(1-Percent Impervious) x Area x 242.81

1. Manning's n Values taken from Placer County, Storm Water Management Manual (SWMM), Table 5-5.
Woods with some Underbrush - Low =0.4

2. Percent Impervious taken from Placer County, Storm Water Management Manual (SWMM), Table 5-4
"Snow Covered Areas" Elevation 6,500 feet East = 90%

3. Infiltration Rates taken from Placer County, Storm Water Management Manual (SWMM), Table 5-3, for
Hydrologic Soil Groups with Good Woodland- Coniferous Cover (A =0.53, B =0.26, C=0.15, D = 0.11) and
Streets and Roads (A = 0.07, B = 0.06).




Nichols Consulting Engineers, Chtd.
1885 S. Arlington Ave., Suite 111

Reno, Nevada 89509

(775) 329-4955

Placer County Flood Control and Water Conservation District
Small Watershed Peak Flow Worksheet

Date|7/29/2011

Engineer|Jack Norberg

Project|Homewood Mountain Resort - Winter Calculations

Watershed|Proposed Conditions WS-1

Area (acres) 28.3 | Elevation (ft) “6702 Ret'(»’;gaf:)rlod 100
Manning's n| Contributin Side Slope Response Tim
Lengin () Slope:it) valug Area (acresg) (ft/ft) : (Eﬂnutes) i
Overland Flow 516 023l i ' 13.46
Collector 1 1942 0.38] ooyt 18] e h e T 6 ds
Collector 2 1051 0.06] 245 1 SLEE0T
Collector 3 Pt : ;
Total Response Time (minutes) 17.56
Unit Peak Flow (cfs/acre) 1.65
Infiltration Rate (in/hr) 0.15
Infiltration Factor (cfs/acre) 0.18
Percent Impervious 90
Watershed Peak Flow (cfs): Area x Unit Peak Flow-(1-Percent Impervious) x Area x 40.02
Infiltration Factor '

1. Manning's n Values taken from Placer County, Storm Water Management Manual (SWMM), Table 5-5.
Woods with some Underbrush - Low =0.4

2. Percent Impervious taken from Placer County, Storm Water Management Manual (SWMM), Table 5-4
"Snow Covered Areas" Elevation 6,500 feet East = 90%

3. Infiltration Rates taken from Placer County, Storm Water Management Manual (SWMM), Table 5-3, for
Hydrologic Soil Groups with Good Woodland- Coniferous Cover (A = 0.53, B =0.26, C =0.15, D = 0.11) and
Streets and Roads (A = 0.07, B = 0.06).

* The last collector area assumes a 50% reduction in the proposed development area due to stormwater
runoff that is mitigated by proposed onsite stormwater infiltration devices.




Nichols Consulting Engineers, Chtd.
1885 S. Arlington Ave., Suite 111

Reno, Nevada 89509

(775) 329-4955

Placer County Flood Control and Water Conservation District
Small Watershed Peak Flow Worksheet

Date|7/29/2011
Engineer|Jack Norberg
Project|Homewood Mountain Resort - Winter Calculations
Watershed|ProposedConditions WS-2
Area (acres) 42',_4. Elevation (ft) 6645 Rel?;galjse)nod 100
Manning' ibuti [ R nse Ti
enot ] soosty | HERTERR e | Somaine | Peenes i
Overland Flow 500 0.27] 0.4 : e 112,63
Collector 1 - AgBalien S 008 R0 S e ag o] i ey e
Collector 2 18440 i@ E0I06] e 004 | s asly] e B ReS ag)|
Collector 3 707 R e ] e e 09|
Total Response Time (minutes) 19.15
Unit Peak Flow (cfsfacre)] 1.55
Infiltration Rate (in/hr) 0.26
Infiltration Factor (cfs/acre) 0.32
Percent Impervious 90
Watershed Peak Flow (cfs): Area x Unit Peak Flow-(1-Percent Impervious) x Area x 57.77
Infiltration Factor .

1. Manning's n Values taken from Placer County, Storm Water Management Manual (SWMM), Table 5-5.
Woods with some Underbrush - Low =0.4

2. Percent Impervious taken from Placer County, Storm Water Management Manual (SWMM), Table 5-4
"Snow Covered Areas" Elevation 6,500 feet East = 90%

3. Infiltration Rates taken from Placer County, Storm Water Management Manual (SWMM), Table 5-3, for
Hydrologic Soil Groups with Good Woodland- Coniferous Cover (A = 0.53, B = 0.26, C =0.15, D =0.11) and
Streets and Roads (A = 0.07, B = 0.06).

* The last collector area assumes a 50% reduction in the proposed development area due to stormwater
runoff that is mitigated by proposed onsite stormwater infiltration devices.




Nichols Consulting Engineers, Chtd.

1885 S. Arlington Ave., Suite 111

Reno, Nevada 89509
(775) 329-4955

Placer County Flood Control and Water Conservation District

Small Watershed Peak Flow Worksheet

Date|7/29/2011
Engineer|Jack Norberg
Project|Homewood Mountain Resort - Winter Calculations
Watershed|Proposed Conditions WS-3
Area (acres) 10.'0 & Elevation (fty| 6593 Het?;;];:)md 100
Manning's n ontributin Si i
Langih () Slopa; (i1l Valug Erea (acresg Id(eft/?tl;)pe Res(’ﬁ"lci)rqife;—)lme
Overland Flow 500 0.18 0.4 S : L 14.36
Collector 1 _ 1647] 0.30 0.1 86 18|5 - 3.86)
Collector 2 581| 0.07 011 | 92 o 1.52
Collector 3 s i ]
Total Response Time (minutes) 19.74
Unit Peak Flow (cfs/acre) 1.45
Infiltration Rate (in/hr) 0.27
Infiltration Factor (cfs/acre) 0.33
Percent Impervious 90
Watershed Peak Flow (cfs): Area x Unit Peak Flow-(1-Percent Impervious) x Area x 13.08

Infiltration Factor

1. Manning's n Values taken from Placer County, Storm Water Management Manual (SWMM), Table 5-5.

Woods with some Underbrush - Low =0.4

2. Percent Impervious taken from Placer County, Storm Water Management Manual (SWMM), Table 5-4

"Snow Covered Areas" Elevation 6,500 feet East = 90%

3. Infiltration Rates taken from Placer County, Storm Water Management Manual (SWMM), Table 5-3, for
Hydrologic Soil Groups with Good Woodland- Coniferous Cover (A =0.53,B=0.26, C=0.15,D =0.11) and

Streets and Roads (A = 0.07, B = 0.06).

* The last collector area assumes a 50% reduction in the proposed development area due to stormwater

runoff that is mitigated by proposed onsite stormwater infiltration devices.




Nichols Consulting Engineers, Chtd.
1885 S. Arlington Ave., Suite 111
Reno, Nevada 89509
(775) 329-4955

Placer County Flood Control and Water Conservation District
Small Watershed Peak Flow Worksheet

Date

7/29/2011

Engineer

Jack Norberg

Project|Homewood Mountain Resort - Winter Calculations
Watershed|Proposed Conditions WS-4
Area (acres) | 67.4 | Elevation (ft) | 6652 ._ He?‘;gaf;md 100
Manning's n ibuti i | R nse Time
Longn (0| iope gy |MURTE 1| ey | | T dminaes)
Overland Flow 500 0.18 0| siafig : 14.26
Collector 1 2448 0260 Ol e 15 88
Collector 2 1456| 0.04| 002618 3 093
Collector 3 R
Total Response Time (minutes) 19.00
Unit Peak Flow (cfs/acre) 1.58
Infiltration Rate (in/hr) 0.51
Infiltration Factor (cfs/acre) 0.62
Percent Impervious 90
Watershed Peak Flow (cfs): Area x Unit Peak Flow-(1-Percent Impervious) x Area x 08.43
Infiltration Factor .

1. Manning's n Values taken from Placer County, Storm Water Management Manual (SWMM), Table 5-5.
Woods with some Underbrush - Low = 0.4

2. Percent Impervious taken from Placer County, Storm Water Management Manual (SWMM), Table 5-4
"Snow Covered Areas" Elevation 6,500 feet East = 90%

3. Infiltration Rates taken from Placer County, Storm Water Management Manual (SWMM), Table 5-3, for
Hydrologic Soil Groups with Good Woodland- Coniferous Cover (A =0.53,B=0.26, C=0.15,D =0.11) and
Streets and Roads (A = 0.07, B = 0.06).

* The last collector area assumes a 50% reduction in the proposed development area due to stormwater
runoff that is mitigated by proposed onsite stormwater infiltration devices.




Nichols Consulting Engineers, Chtd.
1885 S. Arlington Ave., Suite 111

Reno, Nevada 89509

(775) 329-4955

Placer County Flood Control and Water Conservation District
Small Watershed Peak Flow Worksheet

Date|7/29/2011
Engineer|Jack Norberg
Project|Homewood Mountain Resort - Winter Calculations
Watershed|Proposed Conditions WS-5
Area (acres) | 5.4 | Elevation (ft) | Bt Relod 100
(years)
Manning's n| Contributin Side Slope Response Time
Lengtu(i] Slope (i valug Area (acresg) (ft/ft) i (&inutes)
Overland Flow 500 019 e 04| . 14.04
Collector 1 631 O2p|E o A8 Alel e o
Collector 2 e i L R
Collector 3 |
Total Response Time (minutes) 15.36
Unit Peak Flow (cfs/acre) - 1,75
Infiltration Rate (in/hr) 0.22
Infiltration Factor (cfs/acre) 0.26
Percent Impervious 90
Watershed Peak Flow (cfs): Area x Unit Peak Flow-(1-Percent Impervious) x Area x 8.34
Infiltration Factor *

1. Manning's n Values taken from Placer County, Storm Water Management Manual (SWMM), Table 5-5.
Woods with some Underbrush - Low =0.4

2. Percent Impervious taken from Placer County, Storm Water Management Manual (SWMM), Table 5-4
"Snow Covered Areas" Elevation 6,500 feet East = 90%

3. Infiltration Rates taken from Placer County, Storm Water Management Manual (SWMM), Table 5-3, for
Hydrologic Soil Groups with Good Woodland- Coniferous Cover (A =0.53, B =0.26, C =0.15, D = 0.11) and
Streets and Roads (A = 0.07, B = 0.06).

* The last collector area assumes a 50% reduction in the proposed development area due to stormwater
runoff that is mitigated by proposed onsite stormwater infiltration devices.




Reno, Nevada

89509

(775) 329-4955

Nichols Consulting Engineers, Chtd.
1885 S. Arlington Ave., Suite 111

Placer County Flood Control and Water Conservation District

Small Watershed Peak Flow Worksheet

Date

7/29/2011

Engineer

Jack Norberg

Project|Homewood Mountain Resort - Winter Calculations
Watershed|Proposed Conditions WS-6
Area (acres) | 22 | Elevation (ft) | 7565 Retln Periog 100
L (years)
Manning's n| Contributi ide Slope Response Tim
kengin {19 Slops (AL valug Area (ac:gg 2 gtfsft) ¢ (E‘u?nutes) :
Overland Flow 180| 0.32 - 04 . 6.52
Collector 1 376 aen] ERE ajep) 2.2 a]ia . 1.54
Collector 2 : |
Collector 3 ;
Total Response Time (minutes) 8.06
Unit Peak Flow (cfs/acre)| 2.50]
Infiltration Rate (in/hr) 0.23
Infiltration Factor (cfs/acre) 0.28
Percent Impervious 90
Watershed Peak Flow (cfs): Area x Unit Peak Flow-(1-Percent Impervious) x Area x 5.52
Infiltration Factor >

1. Manning's n Values taken from Placer County, Storm Water Management Manual (SWMM), Table 5-5.
Woods with some Underbrush - Low =0.4

2. Percent Impervious taken from Placer County, Storm Water Management Manual (SWMM), Table 5-4
"Snow Covered Areas" Elevation 6,500 feet East = 90%

3. Infiltration Rates taken from Placer County, Storm Water Management Manual (SWMM), Table 5-3, for
Hydrologic Soil Groups with Good Woodland- Coniferous Cover (A = 0.53, B = 0.26, C=0.15, D = 0.11) and
Streets and Roads (A = 0.07, B = 0.06).

* The last collector area assumes a 50% reduction in the proposed development area due to stormwater
runoff that is mitigated by proposed onsite stormwater infiltration devices.




Nichols Consulting Engineers, Chtd.
1885 S. Arlington Ave., Suite 111

Reno, Nevada 89509

(775) 329-4955

Placer County Flood Control and Water Conservation District
Small Watershed Peak Flow Worksheet

Date|7/29/2011
Engineer|Jack Norberg
Project|Homewood Mountain Resort - Winter Calculations
Watershed|Proposed Conditions WS-7
Area (acres) | 1487 | Elevation (f) | 7465 Rett‘;g;;”"d 100
Manning's n ontributin ide Slope Response Time
kengih ()] Slope. (ikn valug /C\:rea (acresg; 2 (ft/sft) ; (r?nc;naﬁas)
Overland Flow 500 0.18 - 04 ; s 14.26
Collector 1 4308 0.27 L0 | AP | e B 5.24
Collector 2 ' L B o '
Collector 3 .
Total Response Time (minutes) 19.50
Unit Peak Flow (cfs/acre) 1.70
Infiltration Rate (in/hr) 0.28
Infiltration Factor (cfs/acre) 0.33
Percent Impervious 90
Watershed Peak Flow (cfs): Area x Unit Peak Flow-(1-Percent Impervious) x Area x 242.84
Infiltration Factor .

1. Manning's n Values taken from Placer County, Storm Water Management Manual (SWMM), Table 5-5.
Woods with some Underbrush - Low = 0.4

2. Percent Impervious taken from Placer County, Storm Water Management Manual (SWMM), Table 5-4
"Snow Covered Areas" Elevation 6,500 feet East = 90%

3. Infiltration Rates taken from Placer County, Storm Water Management Manual (SWMM), Table 5-3, for
Hydrologic Soil Groups with Good Woodland- Coniferous Cover (A =0.53, B=0.26, C=0.15, D =0.11) and
Streets and Roads (A = 0.07, B = 0.06).




Preliminary Drainage Report December 2010
Homewood Mountain Resort Placer County, California

Appendix C

Figures

Nichols Consulting Engineers
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Preliminary Drainage Report December 2010
Homewood Mountain Resort Placer County, California

Appendix D

Ellis Creek Channel Analysis

Nichols Consulting Engineers



Table 1 - Summary of Culvert Flows at Crossing: Proposed Homewood Bridge

Headwater Elevation | Tota! Discharge. (cfs) Prop. Culvert Roadway Discharge Iterations
i Discharge {cfs) (cfs)

27207 10000 | 100.00 500

6272:51 130.00 1 .. 13000 | )

8272.73 160.00. i E 160.00 0.00

6272.04 190,00 - 190.00 ‘ 0.00

6273.14, . 22000 ]  230.00 ‘ . 0.00

6273.33- 250.00. . 250.00. 000

6273.51 j 280.00 28000 0.00

6273.68 310.00 20,00 0.00

6273.85 " 340.00 . 340.00 C 040

6274.02 37000 - __870.00 000

627418 400,00 20000 | 6.0 1

6277.80 . 1114.98 1114.98 .00 ___Overtopping




Table 2 - Culvert Sumimary Table: Prop. Culvert

Touat Culvart | Headwater [lnletContrgl{ Ot Flow | Narmal Ciilical joutiet Depth] Talwaler QOullet Tailwatar
Discharge { Discharge |Elevation ()} Depth (i) | Conkicl | Type | Deglhi{ty | Dapti(t ity Depth (ft) | Veloclly | Velocity
(cfs) {cfs) Daplh iy { - {fusy {furs)
10000 |- 16000 §272.27 "1.265 . 0ot . ) 182 b 0732 0780 | 0740 . 1,388 - 5628 | . 6034
o0 | 13600 | edrost |- 1506 00 -] 1s20.] 0855 | 0945 0.875 . 1567|685 6461
160.00 16000 . | 627273 | i72r- 00° | 1.S2n:] o878 | 106 | og90 1 1723 6,726 6.819
19000 | 19000 | 627284 1836 | 00" | tS2n | 4401 | 1:245 1403’ 1862 | 71.172 7.128
220,00 220.00 627314 | 2136 | 00t 1217 Taes. | 1222 1069 ] . 7apg. | 7402
. 250.00 250.00 627333 | 2327 ). 00% 7. ) 305§ id62 | 1305 2105, | 7977 | 7.649.
26000 | 28000 | 627851 | 2508 | 0.0 1% Taes | 1602, | 1400 | ze1s | Bax | 7em
310,00 31000 | ezraes | 2684 0.0 - Aagr | g2z J . 1462 | 2315 ] 85 | 8.08%
340.00 34000 | 627385 | 2855 | 00+ "~ 1610 . | 1835 1.575 2410 8094 . | 8274
370.00 37000 | sar402 | 3021 00 - 1658 | 1036 1665 | 2600 9,260 8,455
a000¢ | 4o00e | 627418 3a79 | 00t 1746 | 2038 1,746 2587 9545 | aB2




Rating Curve Plot for Crossing: Proposed Homewood Bridge (bottomless)
Total Rating Curve
Crossing: Proposed Homewood Bridge (bottomless)

[l . t
] 1 ]
.

627404 3 eceeeeenen- ’ ; I SO— =

ion (ft)

R r Y- I S— S I APt SRRSO SO B

at

6273.0-t-ecmememen focrcnn e b SRR SRR S|

Headwater Elev

6272.5+{-he-- P e e e o
- E i ! : : Pl

- 1 ¢ ' 1 ' i

| [ 1 1 i 1 :

L T S A A "'l'

] | l
100 150 200 250 300 350 400
Total Discharge (cfs)



Culvert Performance Curve Plot: Prop. Culvert

Performance Curve
Culvert: Prop. Culvert
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Water Surface Profile Plot for Culvert: Prop. Culvert.

Crossing - Proposed Homewood Bridge (bottomless), Design Discharge - 370.0 cfs

Culwvett - Prop. Culvert, Culvert Discharge - 370.0 cfs
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Site Data - Prop. Culvert
Site Data Option: Culvert Invert Data
Inlet Station: 10.00 ft
Inlet Elevation: 6271.00 it
Outlet Station: 50.00 ft
Outlet Elevation: 6269.00 fi
Number of Barrels: 1

Culvert Data Summary - Prop. Culvert
Barrel Shape: Arch-Box, Concrete
Barrel Span: 24.00 ft
Barrel Rise: 6.00 ft
Barrel Material: Concrete
Embedment: 0.00in
Barrel Manning's n: 0.0150 (top and sides)
Manning's n: 0.0500 (bottom)
Inlet Type: Conventional
Inlet Edge Condition: Square Edge with Headwall
inlet Depression: NONE




Table 3 - Downstream Channel Rating Curve (Crossing: Proposed Homewood

Flow (cfs) | Watér Surface Depth (ft) Velocity (ft/s) | ~ Shear (psf) | Froude Number
Elev () -

100.00 6270.39 1.38 _6.03 4.33 1.13
130.00 627057 1.57 848 4.89 115
160.00 627072 | 172 682 5.38 147
190,00 ‘627086 1.86 7.13 581 118
22000 . 6270.99 __1.98 7:40 6:21 149
250.00 627111 211 765 6.57 1:20.
280.00 6271.21 221 _T.87 6.91 121
310.00 _6271.31 231 8.08 7.22 1.22
340.00 6271.41 2.41 8.27 7.62 1.23
370.00 _6271.50. 250 845 7.80 _1.23
400.00 6271.59 258 8.62 8.07 1.24




Tailwater Channel Data - Proposed Homewood Bridge (bottomless)
Tailwater Channel Option: Trapezoidal Channel
Bottom Width: 5.00 ft
Side Siope (H:VY). 5.00 ( 1)
Channel Slope: 0.0500
Channel Mahning's n: 0.0500
Channel Invert Elevation: 6269.00 ft

Roadway Data for Crossing: Proposed Homewood Bridge {bottomless)
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 25.00 ft
Crest Elevation: 6277.80 ft
Roadway Surface; Paved
Roadway Top Width: 30.00 ft
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